(a) (b) Figure S1 . Proposed pathways for the primary alcohol oxidation/dioxygen reduction by galactose oxidase (GO) (a) and for copper amine oxidase (CAO) catalytic mechanism illustrating the two pathways for cofactor reoxidation (b). Figure S6 . -97 (Sheldrick, 2008) . Multi-scan semi-empirical absorption corrections based on symmetry-related measurements were applied to the data using SADABS (Version 2.10). The temperature of the data collection was controlled using the system Cryojet (manufactured by Oxford Instruments). The H-atoms were placed at calculated positions using the instructions AFIX 23, AFIX 43 or AFIX 137 with isotropic displacement parameters having values 1.2 or 1.5 times Ueq of the attached C atom. The structure is mostly ordered. One of the two perchlorate anions is found to be disordered over three orientations, and the occupancy factors refine to 0.519(4), 0.281(5) and 0.200(3). A first refinement against F 2 was problematic because some unresolved residual electron density was found in one large void located at (0, 0.5, 0), which includes 34 electrons in a volume of 169 Å 3 . This void is likely to contain a very disordered solvent molecule (likely to be diethyl ether with no full occupancy). The contribution for such solvent molecules was then taken out for the subsequent stages of the refinement using the program SQUEEZE. o C. The red spectrum is the reaction mixture after it is allowed to be warmed to room temperature (RT). {Note: The deuterated methanol product (CD3OH) is only observed in the red spectrum, which forms after the reaction mixture is allowed to warm to RT.} (b) The blue spectrum is the reaction mixture at -90 o C. Displayed in the red spectrum is the NMR spectrum obtained after the reaction mixture is allowed to warm to RT. The black spectrum is the room temperature reaction mixture (blue) which was spiked with d6-ethanol. The NMR spectral 2 H resonances corresponding to p-OCD2CD3-DTBP and CD3CD2OH are indicated with arrows, respectively. *denotes solvent, # denotes C6H6 used as an internal reference.
Supporting Information S11 Figure S10 . Pseudo-first-order plots for the reactions of [(DMM-tmpa)Cu II (O2 •-)] + (2) and p-X-DTBP's to determine pseudo-first-order rate constants (kobs's). (see Table 1 Supporting Information S18 
Experimental
Quantification of H2O2 formed In order to quantify hydrogen peroxide formed from the titration of the [(DMM-tmpa)Cu II (OOH)] + (3) with acid, the following reaction was used:
Hydrogen peroxide is an efficient reagent for the reduction of Cu(II)-2,9-dimethyl-1,10-phenanthroline (DMP) to Cu(I) species which has yellow color and exhibits specific absorption band (λmax = ~460 nm). Experimental MALDI-TOF mass spectra were obtained using a Bruker AutoFlex III MALDI-TOF mass spectrometer. Samples were prepared in acetone and deposites on the target plate in the absence of any added matrix.
